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DETAILED ACTION 



Response to Arguments 

1 . Applicant's arguments filed 7/5/2007 have been fully considered but they are not 
persuasive. 

The Applicant argues that Koizumi does not teach that the photoelectric 
converters and the amplifying transistors of all the rows are simultaneously reset, and 
charges transferred from the photoelectric converters to the amplifying transistors of all 
the rows are simultaneously performed. 

In response, the Examiner respectfully submits another embodiment of Figs. 18- 
20 of Koizumi that teaches above-mentioned feature as will be discussed in details in 
the rejection section 5 below. 

The Applicant also argues that Koizumi in view of Guidash fails to teach the 
limitations of previous claim 5, which is now incorporated into claim 1 , that includes 
photoelectric converter and the first transistor being adjacent to each other in the row 
direction, the second transistor and the third transistor being adjacent to each other in 
the column direction, the gate electrode of the first transistor and the gate electrode of 
the fourth transistor being extended in the column direction. 

In response, the Examiner respectfully disagrees. The above-mentioned layout 
features of claim 1 are taught by Guidash as further discussed in the rejection section 6 
below. 
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Claim Objections 

2. Claim 1 is objected to because of the following informalities: Claim 1 recites "in 
photoelectric converter and the first transistor being adjacent to each other in the row 
direction" in lines 3-4 on page 3 which should be corrected to reads as - wherein the 
photoelectric converter and the first transistor being adjacent to each other in the row 
direction -. 

Appropriate correction is required. 

Claim Rejections • 35 USC §112 

3. Claims 33 & 36 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 33 is an improper hybrid claim calling for both 
an apparatus and the method steps of using the apparatus. Thus, claim 33 is indefinite 
under 35 U.S.C. 112, second paragraph. See MPEP 2173.05(p). Claim 36 is also 
rejected as being dependent from claim 33. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, macliine, manufacture, or composition of 
matter, or any new and useful Improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 33 & 36 are rejected under 35 U.S.C. 101 because the claimed invention 
Is directed to neither a "process" nor a "machine," but rather embraces or overlaps two 
different statutory classes of invention. See MPEP 2173.05(p). 
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Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an International application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 33 and 36 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Koizumi (US 7,081,607). 

Regarding claims 33, Koizumi discloses an image reading method for a solid- 
state image sensor (Figs. 18-20) comprising: 

a plurality of pixel units (pixels 1 shown in Fig. 20 and details shown in Fig. 18) 
arranged in a row direction and a column direction, each of the plurality of pixel units 
including a photoelectric converter (photodiode 3), a first transistor (Q1) for transferring 
a signal generated by the photoelectric converter, a second transistor (Q3) for 
amplifying the signal, a third transistor (Q2) for resetting an input terminal of the second 
transistor, and a fourth transistor (Q4) for reading the signal outputted by the second 
transistor; a plurality of first signal lines (signal lines 67) extended in the row direction, 
each of the first signal lines being connected to gate electrodes of the first transistors 
(Q1) of the pixel units arranged In the row direction (see col. 10, lines 49-61 and col. 12, 
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lines 43-55, it is noted that Fig. 18 is similar to Fig. 12 except for that the reset lines 15 
of adjacent rows are coupled to a common line 58 for simultaneously resetting the two 
rows); and a plurality of second signal lines (also shared signal lines 67) extended in the 
row direction, each of the second signal lines being connected to gate electrodes of the 
fourth transistors (Q4) of the pixel units arranged in the row direction, the first signal line 
(67) connected to the gate electrodes of the first transistors (Q1 ) of the pixel units of an 
n"" row (which is n-l'*" row in Fig. 18), and the second signal line (67) connected to the 
gate electrodes of the fourth transistors (Q4) of the pixel units of an n+l'*^ row (which is 
n"^ row in Fig. 18) being formed of a common signal line (common line 67; see col. 10, 
lines 49-61 and col. 12, lines 43-55), the method comprising the steps of: 

simultaneously resetting (by pulsing 0VR on line 58 as shown in Figs. 18 & 19) 
the photoelectric converters and the second transistors in all the rows (see col. 12, lines 
59-63, wherein "all the rows" are considered as at least the n-l'*^ row and n**^ row as 
shown in Fig. 18, not necessarily all rows of the image sensor); 

after a period of a photo detection time (an accumulation period), simultaneously 
transferring charges from the photoelectric converters (photodiodes 3) to the gate- 
terminals of the second transistors (Q3) via the first transistors (Q1) in all the rows (see 
Figs. 18 & 19 and col. 12, line 64 - col. 13, line 34, wherein charges in both rows are 
transferred simultaneously from the photodiodes 3 by pulsing 0S2 and 0S3 at the 
same time as shown in Fig. 19); 

reading signals and reading reset voltages in each of the rows (col. 12, line 64 - 
col. 13, line 34). 
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Regarding claim 36, as shown in tfie timing chart of Fig. 19 of Koizumi, the step 
of resetting the photoelectric converter and the second transistors (indicated by active 
high of 0VR in Fig. 19) and the step of transferring charges (indicated by active high of 
0S2 & 0S3 in Fig. 19) to the gate terminals of the second transistors are performed 
with signal read lines shut off from peripheral circuits (indicated by active low of 022 
and 024 of peripheral circuits; it is noted that details of peripheral circuits are shown in 
Fig. 4; see col. 12, lines 64 - col. 13, line 34). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. ■ 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 , 28 & 39 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Koizumi (US 7,081 ,607 B1 ) in view of Guidash et al. (US 6,466,266 B1 ). 

Regarding claim 1, Koizumi discloses a solid-state image sensor (Figs. 12 & 14) 
comprising: 

a plurality of pixel units (pixel units 1 shown in Fig. 14 and details shown in Fig. 
12) arranged in a row direction and a column direction, each of the plurality of pixel units 
including a photoelectric converter (photodiode 3), a first transistor (Q1) for transferring 
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a signal generated by the photoelectric converter, a second transistor (Q3) for 
amplifying the signal, a third transistor (Q2) for resetting an input terminal of the second 
transistor, and a fourth transistor (Q4) for reading the signal outputted by the second 
transistor (see Fig. 12 and col. 10, lines 49-61); 

a plurality of first signal lines (signal lines 67) extended in the row direction, each 
of the first signal lines being connected to gate electrodes of the first transistors (Q1) of 
the pixel units arranged in the row direction (see Fig. 12); 

a plurality of second signal lines (also shared signal lines 67) extended in the row 
direction, each of the second signal lines being connected to gate electrodes of the 
fourth transistors (Q4) of the pixel units arranged in the row direction, the first signal line 
connected to the gate electrodes of the first transistors of the pixel units of an n*^ row 
(which is n-l"^ row in Fig. 12), and the second signal line connected to the gate 
electrodes of the fourth transistors of the pixel units of an n+l'" row (which is n*'' row in 
Fig. 12) being formed of a common signal line (common line 67) (see col. 10, lines 49- 
61), and in each pairs of the pixel units of the n'" row (which is n-l'*^ row in Fig. 12) and 
the n+l'*^ row (which is n"^ row in Fig. 12) corresponding to each other, the gate 
electrode of the first transistor (Q1 (n-1 )) of the pixel unit of the n*'' row and the gate 
electrode of the fourth transistor (Q4(n)) of the pixel unit of n+l"^ row are being formed 
by one continuous pattern of a conducting material (see Fig. 12). 

Although Koizumi teaches the common signal line (67) as a continuous 
conducting material which is connected to the gate of transistor Ql(n-I) and the gate of 
transistor Q4(n) as shown in Fig. 12, Koizumi does not fairly teach that the continuous 
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pattern of the conducting material is on a same conducting layer, wherein [in] 
photoelectric converter and the first transistor being adjacent to each other in the row 
direction, the second transistor and the third transistor being adjacent to each other in 
the column direction, the gate electrode of the first transistor and the gate electrode of 
the fourth transistor being extended in the column direction. 

Guidash teaches a practice for layout of conducting layers for an image sensor in 
which a common line (TG BUS 23 shown in Fig. 4) connecting to a gate of a transistor 
of one row and a gate of another transistor of an adjacent row is continuously formed 
within a same conducting layer (see Guidash, Fig. 4; col. 3, lines 49-65 and col. 4, lines 
30-33). Guidash also teaches that photoelectric converter (photodiode 24) and the first 
transistor (21) being adjacent to each other in the row direction (Fig. 4 shows the 
extended portion of the photodiode 24 located on the right side of the transistor 21 is 
adjacent to the transistor 21), the second transistor (amplifier 29) and the third transistor 
(reset transistor 26) being adjacent to each other in the column direction (see Fig. 4), 
the gate electrode (21) of the first transistor and the gate electrode (RSG) of the fourth 
transistor being extended in the column direction (see Fig. 4). 

Guidash teaches that such layout structure reduces a total of number of signal 
lines and line contact areas in each pixel, thereby improving fill factor and sensitivity of 
the image sensor (Guidash, col. 1 , line 65 - col. 2, line 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Koizumi and Guidash to arrive 
at the Applicant's claimed invention so as to reduce a total of number of signal lines and 
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line contact areas in each pixel, thereby improving fill factor and sensitivity of the image 
sensor as taught by Guidash above. 

Regarding claim 28, Koizumi in view of Guidash also discloses a contact hole 
(contact hole at FD shown in Fig. 4 of Guidash) opened onto a source region of the third 
transistor (which is the source of the reset transistor RG) is formed by self-alignment 
(i.e., in column direction) with the gate electrode (reset gate 26) of the third transistor 
(see Guidash, Fig. 4). 

Regarding claim 39, Koizumi in view of Guidash also discloses a contact hole 
opened onto a source region of the fourth transistor (source hole of RSG transistor in 
Fig. 4 of Guidash) is formed by self-alignment (i.e., in a row direction) with the gate 
electrode of the fourth transistor (see Fig. 4 of Guidash). 

Allowable Subject Matter 

7. Cjaim 2 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

8. Claim 40 is allowed. 

The following is a statement of reasons for the indication of allowable subject 

matter: 
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Regarding claims 2 & 40, the prior art of record fails to teach or fairly suggest the 
limitations required in each of claims 2 & 40 including "...the common signal lines of 
the first signal lines and the second signal lines being formed of a first metal 
interconnection layer, the third signal lines being formed of a second metal 
interconnection layer, the fourth signal lines and the fifth signal lines being 
formed of a third metal interconnection layer." 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nhan T. Tran whose telephone number is (571) 272- 
7371. The examiner can normally be reached on Monday - Friday, 8:00am - 4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1.000. 




NHAN T. IRAN 
Patent Examiner 



